Development of a candidate influenza vaccine based on virus-like particles displaying influenza M2e peptide into the immunodominant region of hepatitis B core antigen: Broad protective efficacy of particles carrying four copies of M2e.
A long-term objective when designing influenza vaccines is to create one with broad cross-reactivity that will provide effective control over influenza, no matter which strain has caused the disease. Here we summarize the results from an investigation into the immunogenic and protective capacities inherent in variations of a recombinant protein, HBc/4M2e. This protein contains four copies of the ectodomain from the influenza virus protein M2 (M2e) fused within the immunodominant loop of the hepatitis B virus core antigen (HBc). Variations of this basic design include preparations containing M2e from the consensus human influenza virus; the M2e from the highly pathogenic avian A/H5N1 virus and a combination of two copies from human and two copies from avian influenza viruses. Intramuscular delivery in mice with preparations containing four identical copies of M2e induced high IgG titers in blood sera and bronchoalveolar lavages. It also provoked the formation of memory T-cells and antibodies were retained in the blood sera for a significant period of time post immunization. Furthermore, these preparations prevented the death of 75-100% of animals, which were challenged with lethal doses of virus. This resulted in a 1.2-3.5 log10 decrease in viral replication within the lungs. Moreover, HBc particles carrying only "human" or "avian" M2e displayed cross-reactivity in relation to human (A/H1N1, A/H2N2 and A/H3N2) or A/H5N1 and A(H1N1)pdm09 viruses, respectively; however, with the particles carrying both "human" and "avian" M2e this effect was much weaker, especially in relation to influenza virus A/H5N1. It is apparent from this work that to quickly produce vaccine for a pandemic it would be necessary to have several variations of a recombinant protein, containing four copies of M2e (each one against a group of likely influenza virus strains) with these relevant constructs housed within a comprehensive collection Escherichia coli-producers and maintained ready for use.